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Problem Statement:

Utilizing provided characterization data from references, determine the applicable hazardous waste codes and
PCB concentration for the V-Tank and sand filter waste ensuring compliance with applicable RCRA and TSCA
regulations. Compare known constituent concentrations from each V-Tank and the sand filter with applicable
regulatory requirements and applicable treatment standards.

Method of Solution:

A review of existing chemical data for each phase of each V-Tank and the sand filter was performed and
highest constituent concentrations were input into Excel 2000 tables. Applicable regulatory limits as well as
wastewater and non-wastewater LDR treatment standards were also entered into these tables. Note these
tables are attached as referenced herein.

Assumptions:

1. The contents of each tank will eventually be separated into liquid and sludge/solid phases and each phase
will be managed separately based on highest constituent concentrations present in that phase of the
waste.

2. Dilution of the tank waste will not occur during phase separation.

3. This review does not evaluate the V-Tank and sand filter waste for compliance with DOT, and this
evaluation does not include a review of the radiological constituents present or activity of the V-Tank waste
and sand filter.

4. With regards to the characterization data, when constituents were not detected and the detection limit was
below either the regulatory limit or the applicable LDR treatment standard, it was assumed that the
constituent was not present in the waste and was not evaluated for purposes of compliance with RCRA or
TSCA requirements.

5. With regards to the characterization data, the highest reported concentration for the waste reviewed was
included in the Excel tables for comparison against regulatory limits as well as LDR treatment standards.

6. With regards to the characterization data, it was assumed that P-listed and U-listed discarded commercial
chemical products or chemical intermediates, and K-listed waste associated with specific industrial
processes, do not apply to the V-Tank waste.

7. With regards to the chemical characterization data, it was assumed that only those constituents analyzed
are considered contaminants of concern for this waste.

8. With regards to the chemical characterization data, when a constituent was not detected and the detection
limit exceeded either the regulatory limit or the LDR treatment standard limit, it was assumed that those
constituents are present at the detection limit value (if no additional sampling and analysis is performed on
the waste prior to treatment).

9. With regards to the chemical characterization data, it was assumed that the only F-listed constituent
present in the waste is Trichloroethene only, based on previous comments and on historical information.

10. With regards to the chemical characterization data, all reported analytical results were representative of
each phase of V-Tank waste and sand filter.

Sources of Formulas and References:

1. Maximum Theoretical Leachate Concentration (mg/L) using reported total concentration data (mg/kg)
divided by 20 for inorganic analysis and TCLP organics. Reference: RCRA Regulations and Keyword
Index, 2000 Edition, Chapter 19, “Regulatory Questions and Answers From the RCRA Hotline, RCRA
Question-309, Use of Total Waste Analysis in Toxicity Characteristic Determinations”.

2. Wastewater definition: Wastes that contain less than 1% by weight total organic carbon (TOC) and less

than 1% by weight total suspended solids (TSS). Reference: RCRA Regulations and Keyword Index,
2000 Edition, Chapter 8, “40 CFR Part 268: Land Disposal Restrictions”, specifically, 40 CFR 268.2 (f).
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Characterization Data From:

Comprehensive Remedial Investigation/Feasibility Study (RI/FS) for Test Area North Operable Unit 1-10 at
INEEL, DOE/ID-10557, November 1997, Dept. of Energy/idaho Operations Office, Idaho Falls, ID.

Requlatory Requirements From:

RCRA Regulations and Keyword Index, 2000 Edition, Chapter 2, “40 CFR Part 261: Identification and Listing
of Hazardous Waste” and Chapter 8, “40 CFR Part 268: Land Disposal Restrictions”.

40 CFR 761 — July 2000, “Polychlorinated Biphenyis (PCBs) Manufacturing, Processing, and Distribution in
Commerce and Use Prohibitions, Code of Federal Regulations, Office of the Federal Register.

June 29, 1998 Federal Register (Vol. 63 FR 35384), 40 CFR Parts 750 and 761, Disposal of Polychlorinated
Biphenyls (PCBs); Final Rule

Calculation:

Refer to (Attachment 1) Excel tables labeled “INEEL V-Tank Number VOC (or SVOC, Inorganic,
Miscellaneous or PCB) Analysis on either Solid or Liquid Phase.”

Discussion:

Ultimately, the management and eventual treatment and disposal of waste associated with the removal of the
V-Tanks and concrete sand filter, will be based on the characterization of the V-Tank waste and sand filter. A
preliminary chemical characterization of the V-Tank waste was performed based on the separation of waste
phases. A summary of the results are reported below:

Tank/ Waste Applicable Chemical Characterization
Phase
V-1 (Liguid) Trichloroethene as FO001 and Hexachlorobenzene and Hexachlorobutadiene as D-

codes. VOCs, SVOCs and inorganics as an Underlying Hazardous Constituents
{(UHCs). Mercury as a D009.

V-1 (Solid) Trichloroethene as F001, and Tetrachloroethane, Hexachlorobenzene,
Hexachlorobutadiene, Nitrobenzene, and 2,4,6-Trichlorophenol as a D-code SVOCs
and inorgancis as Underlying Hazardous Constituents (UHCs). PCBs > 50 ppm present.

V-2 (Liquid) Trichloroethene as FO01 and 2,4-Dinitrotoluene, Hexachlorobenzene,and
Hexachlorobutadiene as D-codes. SVOCs as UHCs.
V-2 (Solid) Trichloroethene as FO01and Tetrachloroethane, Vinyl chioride, 2,4-Dinitrotoluene,

Hexachloroethane, Pentachlorophenol and Pyridine as D-codes. Chloroethane,
inorganics and SVOCs as Underlying Hazardous Constituents (UHCs). Cadmium as
D006. PCBs > 50 ppm present.

V-3 (Liquid) Trichloroethene as FO01 and2,4-Dinitrotoluene, Hexachlorobenzene, and
Hexachlorobutadiene as D-codes. Chloromethane and SVOCS as UHCs..
V-3 (Solid) Trichloroethene as FO01, and Hexachloroethane, 2,4-Dinitrotoluene, Pyridine and Vinyl

chloride as D-code. VOCs, SVOC and inorganic as UHCs. PCBs > 50 ppm present.
V-9 (Liquid) Trichloroethene, as FO01. Benzene, Chloroform, 1,2-Dichloroethane, 1,1-
Dichloroethene, and Tetrachloroethene as D-codes. SVOCs and VOCs as UHCs.
Cadmium as D006 and mercury as D009.

V-9 {Solid) Trichloroethene as FOO1and Tetrachloroethane, 1,1,1-Trichloroethane and 1,2-
Dichlorobenzene as either a D-codes or as Underlying Hazardous Constituents (UHCs).
Benzene as D018, Chloroform as D022, 1,2-Dichloroethane as D028, 1,1-
Dichloroethene as D029, and Pyridine as D038. D006-Cadmium, DOG7-Chromium,
D008-Lead, DO09-Mercury, and DO11-Silver. Additional UHCs. PCBs > 50 ppm

present.
Sand Filter Trichioroethene as FO01. Cadmium as Underlying Hazardous Constituent. PCBs > 50
(Solid) ppm present.
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Several VOC and SVOC constituents were not detected in the waste, however detection limits exceeded
either regulatory limits and/or applicable LDR treatment standards. In this case, these constituents could not
conclusively be eliminated as not being present in the waste. Therefore, this characterization has assumed
these constituents to be present in the waste at the detection limit value or concentration. A majority of these
constituents have been identified as underlying hazardous constituents (UHCs). In addition, several
constituents were rejected as a result of data validation and determined unusable.

It is recognized that some organics have densities greater than water and that when the sludges are pumped,
some of the organics may be disbursed or dissolved into the water phase. Treatment systems have been
designed with a safety factor to account for this effect. Sampling of liquids will occur after the liquid treatment,
since the treatment system is designed for worst-case scenario from Tank V-8.

Summary of Results:

The existing analytical data associated with the waste from each tank and sand filter was reviewed and a
preliminary hazardous waste determination was developed. The basis behind this determination is based on
the separation of liquid phased from the sludge or solid phase of the waste. This approach is consistent with
an alternative method of managing multi-phasic wastes developed by EPA and described in the preamble
language of the June 29, 1998 FR, specifically 63 FR 35388, in that “If the waste is separated into phases,
each phase may be disposed of according to the disposal requirements applicable to that phase.” This is
based on compliance with the anti-dilution provision at 40 CFR 761.1(b)(5).

This approach is also consistent with Option 3 for containerizing V-Tank and sand filter waste for compliance
with applicable DOT packaging requirements and classification with respect to 10 CFR §61.55 calculations
presented in calculation ABQ02-HPQ02. Consistent with this option, separation of the waste phases may

allow the liquid phase from Tanks V-1, V-2, and V-3 to be shipped at once assuming all waste acceptance
criteria are met.

Conclusions and Recommendations:

1. Separate the multiphasic V-Tank waste and manage each phase separately.
2. Determine TCLP mercury concentration for V-9 solid phase in order to effectively determine if the waste
should be managed as a high mercury organic waste.

Computer Source:

Compaq DeskPro with Microsoft Windows NT operating system and Office 2000 software.
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ATTACHMENT 1 — INEEL OU 1-10 SITE TSF 09 AND 18, TANK V-1, V-2, V-3, V-9 AND
SAND FILTER CHEMICAL CHARACTERIZATION SUMMARIES
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INEEL V1 Liquids Summary, Revision 1

INEEL OU 1-10 Site TSF-09, Tank V-1
Preliminary Liquid Phase Chemical Characterization Summary

5 (72

09/28/01

The liquid phase of the waste associated with this tank is considered a wastewater for

purposes of complying with the Land Disposal Restrictions, in that it contains <1%
TOC and <1% TSS. This determination as well as the hazardous waste determination
listed below is preliminary based on existing analytical data.

o Hazardous Waste Determination: Highest concentrations detected in the waste are

reported.

The RCRA Waste codes that apply to this waste are as follows:

Constituent Concentration | Regulatory | Applicable | LDR Treatment
Detected in Limit Waste Standard for
Waste (mg/L) (mg/L) Code wastewater (mg/L)
Antimony 1.9 (assumed) 1.9 UHC 1.9
Lead 0.84] 0.69 UHC 0.69
Mercury 0.369 0.2 D009 0.15
Chloromethane 0.19 (assumed) 0.19 UHC 0.19
Hexachloro- ND @ 1 0.13 D032 0.055
benzene
Hexachloro- ND @1 0.5 D033 0.055
butadiene
0.141] 0.7mg/ L UHC 0.056
Tetrachloroethene as a D039,
None if F-
listed,
(0.056 as a
UHC)
0.5 mg/L as F001 0.054
Trichloroethene 0.16J D040, None
if F-listed,
or 0.054 as
a UHC

Note: SVOCs are also identified to be present as UHCs. See write-up below.

J = Estimated Value
ND = Not Detected

UHC = Underlying Hazardous Constituent

Based on a review of the inorganic analysis, antimony is the only constituent in

which, the data was rejected during data validation, and determined to be unusable.
Therefore, conservatively, antimony is identified to be present at the treatment
standard limit and is identified as an underlying hazardous constituent.

Page 1 of 2
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INEEL V1 Liquids Summary, Revision 1 09/28/01

e Based on a review of the volatile organic analysis, chloromethane is the only
constituent in which, the data was rejected during data validation, and determined to
be unusable. Therefore, conservatively, chloromethane is identified to be present at
the treatment standard limit and is identified as an underlying hazardous constituent.

e The detection limits for a majority of the SVOCs were above the wastewater
treatment standards, as well as the characteristic limits for several constituents. LDR
guidance suggests that in cases where detection limits are above either the
characteristic limit or treatment standards, the generator may use his knowledge of
the waste, in lieu of analytical results, to certify that these constituents are not present
in the waste. However, since this waste will not be re-analyzed for these constituents,
the following SVOCs are also assumed to be present in the waste at the detection
limit value (see attached tables for concentrations) and are identified as underlying
hazardous constituents (The table above identifies only those SVOCs with detection
limits exceeding the characteristic limit): Acenaphthene, Acenaphthylene,
Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene,
Benzo(g,h,I)perylene, Benzo(k)fluoranthene, Butylbenzylphthalate, Bis (2-
chloroethoxy) methane, Bis (2-chloroethyl) ether, Bis (2-chloroisopropyl) ether, 4-
Bromophenyl-phenylether, Chrysene, 4-Chloroaniline, 4-Chloro-3-Methylphenol, 2-
Chloronaphthalene, 2-Chlorophenol, Dibenz(a,h)anthracene, 1,2-Dichlorobenzene,
1,3-Dichlorobenzene, 1,4-Dichlorobenzene, 3,3-Dichlorobenzidine, 2,4-
Dichlorophenol, Diethylphthalate, 2,4-Dimethylphthalate, Dimethylphthalate, Di-n-
butylphthalate, Di-n-octylphthalate, 2,4-Dinitrophenol, 2,4-Dinitrotoluene, 2,6-
Dinitrotoluene, Fluoranthene, Fluorene, , Hexachlorocyclopentadiene,
Hexachloroethane, Indeno(1,2,3-cd)pyrene, 2-Methylphenol, 4-Methylphenol,
Napthalene, 2-Nitroaniline, 3-Nitroaniline, 4-Nitroaniline, Nitrobenzene, 2-
Nitrophenol, 4-Nitrophenol, N-nitroso-di-n-propylamine, N-nitrosodiphenylamine,
Pentachlorophenol, Phenanthrene, Phenol, Pyrene, Pyridine, 1,2,4-Trichlorobenzene,
2,4,5-Trichlorophenol, and 2,4,6-Trichlorophenol.

e Based on a review of the analytical data provided by INEEL, this waste is considered
both characteristic with underlying hazardous constituents, and a listed hazardous

waste, which must be treated to meet the land disposal restrictions.

e Recommendation:

If this waste will not be treated on-site, the waste acceptance criteria of possible off-
site treatment facilities should also be considered.

Page 2 of 2
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INEEL V1 Sludge Summary, Revision 1 09/28/01

INEEL OU 1-10 Site TSF-09, Tank V-1
Preliminary Sludge Chemical Characterization Summary

e The sludge phase of the waste associated with this tank is considered a non-
wastewater for purposes of complying with the Land Disposal Restrictions. This
determination as well as the hazardous waste determination listed below is
preliminary based on existing analytical data associated with this waste.

e Hazardous Waste Determination: Highest concentrations detected in the waste are
reported.

The RCRA Waste codes that apply to this waste are as follows:
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INEEL V1 Sludge Summary, Revision 1 09/28/01
Constituent Concentration | Regulatory | Applicable LDR Treatment
Detected in Limit Waste Code Standard for non-
Waste (mg/kg) (mg/L) wastewater (mg/kg)
Antimony 1.53 mg/L 1.15 UHC 1.15 mg/L
(theoretical)
Beryllium 4.56 mg/L 1.22 UHC 1.22 mg/L.
(theoretical)
Cadmium 0.331 mg/L 1.0(0.11 asa UHC 0.11 mg/L
UHOC)
Nickel 26.7 mg/L 11 UHC 11 mg/LL
(theoretical)
Bis(2-ethyl hexyl) U (1100) E 28 mg/kg as UHC 28
phthalate a UHC
Hexachlorobenzene | ND @ 76 or 3.8 0.13 D032 10
mg/L
(theoretical)
Hexachloro- ND @ 76 or 3.8 0.5 D033 5.6
butadiene mg/L
(theoretical)
Nitrobenzene ND @ 76 or 3.8 2.0 D036 14
mg/L
(theoretical)
0.7 mg/L as
Tetrachloroethene 1800 ( TCLP a D039, D039 6
18.7 mg/L D) None if F-
listed, or 6 as
aUHC
2,4,6-Trichloro- ND @ 76 or 3.8 2.0 D042 7.4
phenol mg/L
(theoretical)
0.5 mg/L as
Trichloroethene 23] (TCLP 3.7 a D040, F0O01 6
mg/L D) None if F-
listed, or 6 as
a UHC
Total PCB 660 D 50 mg/kg for TSCA <.50 for TSCA and10
Concentration TSCA and Regulated for RCRA
UHC and UHC
Treatment
Standard for
RCRA

Note: SVOCs are also identified to be present as UHCs. See write-up below.

e UHC = Underlying Hazardous Constituent.

U = Not Detected (Detection limit in parenthesis)

D = Dilution factor of 50 (except for PCB analysis, dilution factor is 20).
J = Estimated Value.
ND = Not Detected
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INEEL V1 Sludge Summary, Revision 1 09/28/01

The inorganic analysis performed on the sludge phase of this waste was reported in a
total concentration (mg/kg) and in a TCLP extract concentration (mg/L). Although
high total concentrations are reported in this waste, the TCLP extract concentrations
are typically below the regulatory limits as a characteristic waste. For the other
inorganic analyses identified as UHCs, only total concentrations are reported.
Therefore, to evaluate the regulatory status of these constituents in this solid, the total
constituent concentration is divided by 20, creating the maximum theoretical leachate
concentration (as referenced in the table above), which is then compared to the
applicable regulatory limit. The division factor reflects the 20-to-1 ratio of extraction
fluid to solid used in the TCLP test method.

Methylene chloride was detected in this waste at a concentration of 2.7 mg/kg,
however this result was flagged indicating that this constituent was also detected in
the blank. In addition, this reported concentration is below the non-wastewater
treatment standard for methylene chloride. Since this constituent was detected in the
blank, is considered a common laboratory contaminant, and was detected below the
non-wastewater treatment standard, this constituent is not reported to be present
within this phase of the waste.

The detection limits for a majority of the SVOCs were above the non-wastewater
treatment standards, as well as the characteristic limits for several constituents. LDR
guidance suggests that in cases where detection limits are above either the
characteristic limit or treatment standards, the generator may use his knowledge of
the waste, in lieu of analytical results, to certify that these constituents are not present
in the waste. However, since this waste will not be re-analyzed for these constituents,
the following SVOCs are also assumed to be present in the waste at the detection
limit value (see attached tables for concentrations) and are identified as underlying
hazardous constituents (The table above identifies only those SVOCs with detection
limits exceeding the characteristic limit): Acenaphthene, Acenaphthylene,
Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene,
Benzo(g,h,I)perylene, Benzo(k)fluoranthene, Butylbenzylphthalate, Bis (2-
chloroethoxy) methane, Bis (2-chloroethyl) ether, Bis (2-chloroisopropyl) ether, 4-
Bromophenyl-phenylether, Chrysene, 4-Chloroaniline, 4-Chloro-3-Methylphenol, 2-
Chloronaphthalene, 2-Chlorophenol, Dibenz(a,h)anthracene, 1,2-Dichlorobenzene,
1,3-Dichlorobenzene, 1,4-Dichlorobenzene, 3,3-Dichlorobenzidine, 2,4-
Dichlorophenol, Diethylphthalate, 2,4-Dimethylphthalate, Dimethylphthalate, Di-n-
butylphthalate, Di-n-octylphthalate, 2,4-Dinitrophenol, 2,4-Dinitrotoluene, 2,6-
Dinitrotoluene, Fluoranthene, Fluorene, , Hexachlorocyclopentadiene,
Hexachloroethane, Indeno(1,2,3-cd)pyrene, 2-Methylphenol, 4-Methylphenol,
Napthalene, 2-Nitroaniline, 4-Nitroaniline, 2-Nitrophenol, 4-Nitrophenol, N-nitroso-
dimethylamine, N-nitroso-di-n-propylamine, N-nitrosodiphenylamine,
Pentachlorophenol, Phenanthrene, Phenol, Pyrene, Pyridine, 1,2,4-Trichlorobenzene,
and 2,4,5-Trichlorophenol.

Based on a review of the analytical data provided by INEEL, this waste is considered
both a characteristic, with underlying hazardous constituents and a listed hazardous
waste, as well as TSCA regulated due to the presence of PCBs > 50 ppm. This waste
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INEEL V1 Shudge Summary, Revision 1 09/28/01

requires incineration based on 40 CFR 761 for the presence of PCBs and any form of
thermal treatment for the presence of the organic constituents, followed-by
stabilization of the ash for the inorganic constituents. Stabilization is only for the
inorganic constituents determined to be UHCs.

e Recommendation:

Since this waste will require some form of thermal treatment due to the presence of
organics, the waste acceptance criteria of possible treatment facilities should also be
considered.
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INEEL V2 Liquids Summary, Revision 2

The liquid phase of the waste associated with this tank is considered a wastewater for
purposes of complying with the Land Disposal Restrictions, in that it contains <1%

INEEL OU 1-10 Site TSF-09, Tank V-2
Preliminary Liquid Phase Chemical Characterization Summary

A ¢/ZZ

09/28/01

TOC and <1% TSS. This determination as well as the hazardous waste determination
listed below is preliminary based on existing analytical data.

Hazardous Waste Determination: Highest concentrations detected in the waste are

reported.

The RCRA Waste codes that apply to this waste are as follows:

Constituent Concentration | Regulatory | Applicable LDR Treatment
Detected in Limit Waste Standard for
Waste (mg/L) (mg/L) Code wastewater (mg/L)
2,4-Dinitrotoluene ND @ 1 0.13 D030 0.32
Hexachlorobenzene ND @ 1 0.13 D032 0.055
Hexachlorobutadiene ND @ 1 0.5 D033 0.055
Trans-1,2-Dichloro- 0.37 0.054 UHC 0.054
ethene
0.5 mg/L as
Trichloroethene 03E] D040, None F001 0.054
if F-listed,
or 0.054 as
a UHC

Note: SVOCs are also identified to be present as UHCs. See write-up below.

UHC = Underlying Hazardous Constituent
E = Exceeded calibration limit for instrument.
J = Estimated Value

ND = Not Detected

Based on a review of the inorganic analysis, antimony is the only constituent rejected

during data validation and determined to be unusable. Since the rejected value is
below the underlying hazardous constituent concentration, it is listed here for

informational purposes.
Based on a review of the volatile organic analysis, chloromethane is the only

constituent rejected during data validation and determined to be unusable. Since the

rejected value is below the underlying hazardous constituent concentration, it is listed
here for informational purposes
The detection limits for a majority of the SVOCs, except for bis(2-ethylhexyl)
phthalate and pyrene, were above the wastewater treatment standards. However, since
this waste Will not be re-analyzed, the following SVOCs are also assumed to be

present at the detection limit value (See attached tables for concentration) and are
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1dentified as UHCs: Acenaphthene, Acenaphthylene, Anthracene,
Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(g,h,I)perylene,
Benzo(k)fluoranthene, Butylbenzylphthalate, Bis (2-chloroethoxy) methane, Bis (2-
chloroethyl) ether, Bis (2-chloroisopropyl) ether, 4-Bromophenyl-phenylether,
Chrysene, 4-Chloroaniline, 4-Chloro-3-Methylphenol, 2-Chloronaphthalene, 2-
Chlorophenol, Dibenz(a,h)anthracene, 1,2-Dichlorobenzene, 1,3-Dichlorobenzene,
1,4-Dichlorobenzene, 3,3-Dichlorobenzidine, 2,4-Dichlorophenol, Diethylphthalate,
2,4-Dimethylphthalate, Dimethylphthalate, Di-n-butylphthalate, Di-n-octylphthalate,
2,4-Dinitrophenol, 2,6-Dinitrotoluene, Fluoranthene, Fluorene,
Hexachlorocyclopentadiene, Hexachloroethane, Indeno(1,2,3-cd) pyrene, 2-
Methylphenol, 4-Methylphenol, Napthalene, 2-Nitroaniline, 4-Nitroaniline,
Nitrobenzene, 2-Nitrophenol, 4-Nitrophenol, N-nitroso-dimethylamine, N-nitroso-di-
n-propylamine, N-nitrosodiphenylamine, Pentachlorophenol, Phenanthrene, Phenol,
Pyrene, Pynidine, 1,2,4-Trichlorobenzene, 2,4,5-Trichlorophenol, and2,4,6-
Trichlorophenol..Three of the SVOC constituents (2,4-Dinitrotoluene,
Hexachlorobenzene, and Hexachlorobutadiene) also had detection limit above the
toxicity characteristic levels. LDR guidance suggests that in cases where detection
limits are above either the characteristic limit or treatment standards, the generator
may use his knowledge of the waste, in lieu of analytical results, to certify that the
constituent(s) are not present in the waste. However, this waste will not be re-
analyzed for 2,4-Dinitrotoluene, Hexachlorobenzene, and Hexachlorobutadieneand it
1s assumed that these constituents are present at the detection limit value (as identified
above).

e Based on a review of the analytical data provided by INEEL, this waste is considered
a hazardous waste based on the presence of Trichloroethene as an F-listed constituent,
and characteristic, which must be treatment to meet the land disposal restrictions.

¢ Recommendation:

If this waste will not be treated on-site, the waste acceptance criteria of possible off-
site treatment facilities should also be considered.

Page 2 of 2
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INEEL V2 Sludge Summary, Revision 2 09/28/01

INEEL OU 1-10 Site TSF-09, Tank V-2
Preliminary Sludge Chemical Characterization Summary

e The sludge phase of the waste associated with this tank is considered a non-
wastewater for purposes of complying with the Land Disposal Restrictions. This
determination as well as the hazardous waste determination listed below is
preliminary based on existing analytical data associated with this waste.

e Hazardous Waste Determination: Highest concentrations detected are reported.

The RCRA Waste codes that apply to this waste are as follows: -
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INEEL V2 Sludge Summary, Revision 2 09/28/01
Constituent Concentration | Regulatory | Applicable LDR Treatment
Detected in Limit Waste Standard for non-
Waste (mg/kg) (mg/L) Code wastewater
(mg/kg)
Antimony 1.3 mg/L 1.15 UHC 1.15 mg/L
(theoretical)
Cadmium 1.2 mg/L 1.0(0.11 as D006 0.11 mg/L
a UHC)
Chromium 0.76 mg/L 0.6 as UHC UHC 0.6 mg/L
Nickel 46.2 mg/L 11 UHC 11 mg/L
(theoretical)
Bis(2-ethyl hexyl) 1500-7000 28 mg/kg as UHC 28
phthalate a UHC
Chloroethane ND @ 10 6 mg/kg UHC 6
1,2- 307 None if F- UHC 6
Dichlorobenzene listed, or 6
mg/kgasa
UHC
2,4-Dinitrotoluene | ND @ 170 or 0.13 D030 140
8.5 mg/L
(theoretical)
Hexachloroethane | ND @ 170 or 3.0 D034 30
8.5 mg/L
‘ (theoretical)
Pentachlorophenol | ND @ 870 or 100 D037 7.4
43.5 mg/L
(theoretical)
Pyridine ND @ 170 or 5.0 D038 16
8.5 mg/L
(theoretical)
0.7 mg/L as
Tetrachloroethene | 510J ( TCLP a D039, D039 6
2.387 mg/L) None if F-
listed, or 6
as a UHC
0.5 mg/L as
Trichloroethene 59JD (TCLP a D040, FO01 6
0.7 mg/L J D) None if F-
listed, or 6
as a UHC
Vinyl Chloride ND @ 0.6 or 0.2 D043 6
ND @ 0.5 mg/L
Total PCB 260D 50 mg/kg TSCA <50 for TSCA
Concentration for TSCA Regulated and10 for RCRA
and UHC and UHC
Treatment
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L4 f 172

Standard for
RCRA

Note: SVOC:s are also identified to be present as UHCs. See write-up below.

UHC = Underlying Hazardous Constituent.

D = Dilution factor of 1000, Dilution factor of 50 for TCLP analysis, and Dilution
factor of 10 for PCB analysis.

J = Estimated Value.

ND = Not Detected

The inorganic analysis performed on the sludge phase of this waste was reported in a
total concentration (mg/kg) and in a TCLP extract concentration (mg/L). Although
high total concentrations are reported in this waste, the TCLP extract concentrations
are typically below the regulatory limits as a characteristic waste. For the other
inorganic analyses identified as UHCs, only total concentrations are reported.
Therefore, to evaluate the regulatory status of these constituents in this solid, the total
constituent concentration is divided by 20, creating the maximum theoretical leachate
concentration (as referenced in the table above), which is then compared to the
applicable regulatory limit. The division factor reflects the 20-to-1 ratio of extraction
fluid to solid used in the TCLP test method.

Chloroethane reported a detection limit of 10 mg/kg, however the non-wastewater
treatment standard is 6 mg/kg. LDR guidance suggests that in cases where detection
limits are above either the characteristic limit or treatment standards, the generator
may use his knowledge of the waste, in lieu of analytical results, to certify that the
constituent(s) are not present in the waste. However, since this waste will not be re-
analyzed for Chloroethanethis constituent is assumed to be present in the waste at the
detection limit value.

Trichloroethene was detected at 0.7 mg/L based on TCLP analysis. This
concentration exceeds the characteristic limit. However, the LDR non-wastewater
treatment standard for Trichloroethene is 6 mg/kg, a total concentration value. The
total concentration of Trichloroethene is 5.9 mg/kg, albeit an estimated value, which
is below the non-wastewater treatment standard value of 6 mg/kg. Since the total
concentration is an estimated value based on the laboratory reporting values for this
constituent, Trichloroethene is conservatively identified as requiring LDR treatment.

Vinyl chloride was not detected in the sludge at 0.6 mg/kg and at 0.5 mg/L based on
TCLP analysis. The characteristic limit for vinyl chloride is 0.2 mg/L. The TCLP
detection limit exceeds this characteristic limit, therefore it is uncertain if this waste
exceeds the toxicity characteristic based on TCLP analysis. However, the treatment
standard for vinyl chloride, either as a toxicity characteristic or as an underlying
hazardous constituent (UHC), is 6 mg/kg and vinyl chloride was not detected at 0.6
mg/kg. Based on this information vinyl chloride is conservatively assumed to be
present as a characteristic constituent, however no treatment for purposes of
complying with the Land Disposal Restrictions (LDRs) would be required.
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The detection limits for a majority of the SVOCs were above the non-wastewater
treatment standards, as well as the characteristic limits for several constituents. Again
as previously stated, LDR guidance suggests that in cases where detection limits are
above either the characteristic limit or treatment standards, the generator may use his
knowledge of the waste, in lieu of analytical results, to certify that these constituents
are not present in the waste. However, since this waste will not be re-analyzed for
these constituents, the following SVOCs are also assumed to be present in the waste
at the detection limit value(see attached tables for concentrations) and are identified
as underlying hazardous constituents (The table above identifies only those SVOCs
with detection limits exceeding characteristic limits.): Acenaphthene,
Acenaphthylene, Anthracene, Benzo(a)anthracene, Benzo(a)pyrene,
Benzo(b)fluoranthene, Benzo(g,h,I)perylene, Benzo(k)fluoranthene,
Butylbenzylphthalate, Bis (2-chloroethoxy) methane, Bis (2-chloroethyl) ether, Bis
(2-chloroisopropyl) ether, 4-Bromophenyl-phenylether, Chrysene, 4-Chloroaniline, 4-
Chloro-3-Methylphenol, 2-Chloronaphthalene, 2-Chlorophenol,
Dibenz(a,h)anthracene, 1,2-Dichlorobenzene, 1,3-Dichlorobenzene, 1,4-
Dichlorobenzene, 3,3-Dichlorobenzidine, 2,4-Dichlorophenol, Diethylphthalate, 2,4-
Dimethylphthalate, Dimethylphthalate, Di-n-butylphthalate, Di-n-octylphthalate, 2,4-
Dinitrophenol, 2,6-Dinitrotoluene, Fluoranthene, Fluorene, Hexachlorobenzene,
Hexachlorobutadiene, Hexachlorocyclopentadiene, Indeno(1,2,3-cd)pyrene, 2-
Methylphenol, 4-Methylphenol, Napthalene, 2-Nitroaniline, 4-Nitroaniline,
Nitrobenzene, 2-Nitrophenol, 4-Nitrophenol, N-nitroso-dimethylamine, N-nitroso-di-
n-propylamine, N-nitrosodiphenylamine, Phenanthrene, Phenol, Pyrene, 1,2,4-
Trichlorobenzene, 2,4,5-Trichlorophenol, and 2,4,6-Trichlorophenol.

Based on a review of the analytical data provided by INEEL, this waste is considered
both characteristic, with underlying hazardous constituents and a listed hazardous
waste as well as TSCA regulated due to the presence of PCBs > 50 ppm. This waste
requires incineration based on 40 CFR 761 for the presence of PCBs and any form of
thermal treatment for the presence of the organic constituents, followed-by
stabilization of the ash for the inorganic constituents.

Recommendation:

Since this waste will require some form of thermal treatment due to the presence of
organics, the waste acceptance criteria of possible treatment facilities should also be
considered.

Page 4 of 4

7 172



L7 AL

‘sisA|eue [ej0} 10} 000} Pue SiSA[eue 4791 10} 0G 40 Jojoe} uoKNIQ = d

anjeA pajewnsy =

‘(s1seyjuased ui il UONDLYRQ) PAIRIRQ 10N = N

/6w gy 8¢ OHN OHN r{oon apyinsip uoge)
# ywn prepueys
juaunesas]
9e 820 OHN 40 Geoa OHN r(90)n (M3w) suoueing-g
1 Hwi| prepueys
juawieal; Jo
(ge0q) I/Bw 002
Gl 110 DHN OHN r(90)n aueyjawowo.g
41 Jw) prepuess
jusweal|
Gl €90 OHN OHN r{gon (aueypwowoiqii])
J1 Jwil| pJepuess wiojowlolg
juaunesl |
Gl Ge'o OHN OHN r(o0n aueyjawolo|ydIpowiog
# yw) piepuess
jusunead i
i 710 OHN 10 8L0a OHN d10L auazuag
# ywi psepuess [ ‘ar(so)n
juswiyeal) 10 r{9o0n
(8L0q) 116w G0
091 820 OHN OHN r{9on EIGER
41 ywn| prepueys
juswieal|
sjuswIion B6y/6w ul /6w uj apon Hwi 66w sjuINYIsuUo)
Jlojemalsem | l1ajemalsem | ajsep YO Aiojeinbay uoljesjuasuo)
-uou Joj piepuejg| ajqeonddy alqesiddy
Joj piepuelg| juauwijeas)
Juawyeat) a1
41

L00¢/c! 'S0

Z-p wuel

sishleuy DOA ‘96pnis Z-A 133N

| UOISIA®>! '60-4S L




L9 o 172

‘siskjeue [e)0} 10} 0001 PUE SisAjeue 479 1 10} 0 JO J0}oB) uonn)ia = g

anjeA pajewnsy =

‘(sisayjuased ul Jiwi| Uond}RQ) PaY9LleC 10N = N

9 6500 JHN OHN r(90)n aue}s0IolydIa-1 'L
1w piepueyjs
jusuwdjeal |
L 1500 OHN OHN r(oo)n |(sueypwowoiqipololy))
1wy plepuels aueyjawolojyosowo.qiqg
usuwesalj
0€ 6170 OHN OHN ron auBYIBWOIOYD
# ywiy| pJepuels
juswiealdj
9 9v0'0 OHN 10 220d OHN d101L W0joiolyD
#yw prepuess | ‘@ r(so)n
Juswieayy r{go)n
10 (zzoq@) |/bw 9
“piepue)s Juawieal) 9 120 OHN OHN onn auey}a0.I0jyd
MMU 3Y) SPaa2xa Jiw} uoijasyap By/6w o1 8yl # juiy pJepuejs
juawjeal |
9 1500 OHN 10 1200 OHN d101 auazuaqo.oly)d
# jwy psepuess | ‘@ r(so)n
juswiesl) Jo r(go)n
(1zoq) 1/Bw 00}
9 1S0°0 OHN 10 6100 OHN d10L apiojyoe.}s} uogqie
#ywn prepuess | ‘@ r(s0) N
jusuneay Jo r(go)n
(610Q) /6w G0
sjuaWWon By/bw ui /6w uj apo) Hwi By/6w sjuanjsuo)
19]EMIISEM | 19)emMa)SeM | 91SBM YO A1ojeinBay uoljesjuasuo?)
-uou 10} piepuelg| a|qedddy a|qeonddy
10} plepuels | juswieau
Juawjyeas yan
p- (el
sisAjeuy DOA ‘@bpnis Z-A T33ANI
L00Z/¢' 'S0 -/ Nue { UOISIAS ' ‘50-4SL




72

/

69 of

"sisAjeue |ejo} o} 000 L pue sisAleue 410 40} QG Jo Jojoey uonniig = 4

anjeA pajewnss =

‘(sisayjuaied ul ywif uonosld(Q) PaYddYe(Q 10N = N

¥N VN WN VN r{oon (auojey 1AIng
-U JAUIBN) suouexsH-z
0l 1500 OHN OHN reon auazuagiAy}3
#1 u) plepuess
juswiead |
8l 9€0'0 JHN OHN r(oon auadoudoio|yoiq
# Jlw| psepuels -¢'|-suey
juswijeal
8l 9£0'0 JHN JHN r(oon auadouidolojyoiq-¢'|-sio
# Juny prepuels
juswieadj
8l 680 OHN OHN r{go)n auedoudoto|yoig-z‘L
§1 Ju) piepuejs
Juswijeal |
0¢ #50°0 JHN JHN r{oon auay}e0.0|yolg-Z' L -suel
# W) piepuels
juswjeal |
9 G200 JHN 10 6204 JHN d1ol auay80.0(yoIg-1 'L
Jwy prepuess | ‘ar(so)n
Juswies 10 r(oon
(620a) /6w 20
9 120 OHN 10 82oA OHN d101 auey}80IojydIa-Z'l
#nw prepuess | ‘ar(so)n
Juawieal Jo r(9oon
‘(820Q) 116w G0
sjuswIon 6y/6w ul /6w uj apoH i By/bw sjuan}isuon
19]EMI)SEM | ITJEMIISEM | 9JSEM YO Eoum_:mwm uoljeljuadsuo)
~-uou 1oy piepue)g| ajqesiddy a|qeoddy
40} piepuejg| juswijead]
juswjeady ¥a
Hd1

sishleuy DOA ‘@bpnis 2-A 133NI

£00¢/c' 'GO ¢ pNue] | uoisine>' ‘50-4S1



70 o /72

"sisA[eue [e)o} 10} 0001 Pue sishleue 4701 10} 0 JO J0joB} uonN|id = g

anjeA pejewnsd =

(stseyjualed ul yuwi) uonoslaQ) paosleg 1IoN = N

9 ¥G0°0 JHN OHN r{oo)n aueyleolIo|yoL -z L )
# Jwij piepuejs
juswiest
9 ¥5S0'0 OHN OHN r(90)n BUBYIS0IOIYILIL-L | )
1 juw) plepuess
juswieas |
i 80°0 OHN OHN r(oon auan|o
#)wi) pJepuels
Juswiesd |
"Juswjealy Bunnbaa ‘OHN 9 950°0 OHN 10 6£0a OHN d1olL‘a auayjaolojyoses3a]
e 10 pajsi|-4 19y)1a aq Aew 31 ‘atojalayy 1 Ny psepueys| /Bw 282
‘piepueis jusawjeal) MMU 9y} SpPadadXa juawjeau; 1o roLs
uonesuasuod By/bw LG ay) ‘1anamon (6coq) I/bw 270
Wi d1psuL)oeIRYD 8Y) Mojaq s) 1Bw ¢z
9 1500 OHN OHN r{on aueyjao0i0|yoena |
# Jwiy prepueys yAAN!
juswijeal |
VN ¥N VN VN reon auaJhig
1] 6800 OHN OHN reon apuo|yo audjAyle|y
§ Jwi} plepuels
juswieald |
ce v1'0 OHN OHN r(9o)n )
JI Wl piepuels mcocmg:ma-w-_\ﬁcgms_-v
juswead |
sjuUaWILIO) By/Bw ul /6w u apon g 6/6w sjuanjisuo’
J9]EMIJSEM | Jojemalsem 9ISEM VO EOuN_:mwm uoieljuaduod
-uou Joj piepuelg| ajqesnddy ajqearddy
10} pJepuejg | juawjeal]
juswijeauy H€A
Hai
sishjeuy DOA ‘@bpn|S g-A 133NI
Lo0Z/e! 'S0 g-N Nuey | UoISIA®>* ‘50-4S 1




»

7R

7/

sisAeue |10} 10} 0001 Pue sisAeue 47101 Joj 0G 4o Jojoe} uonnjig = @

anjeA pejewnsy = r

(sisayjuased ul Jwi| uoiosleq) palodled 1oN = N

0¢ 2€°0 OHN OHN r(90)n (esed
11wy plepue)s pue ejawW [e)o}) auajhx
juswieal ]
VN VN VN VN r(oo)n (oypio) ausihx
‘OHNeJogpog e s )y 9 20 OHN 40 €400 OHN d701 apuojya JAuip
ssa|ptebas pasinbal aq pjnom juawjeas; ou #ywy psepueis|{ ‘ar(so)n
‘alojaiay] -piepueils juswyjeal) ayj mojaq juswjealjlo r(90)n
S| Jlwi uonoajap By/Bw 9°p 8y} ‘1anamoH ‘(evoq) I/Bw Z°0
/6w Z'0 jo | snsuLIORIRYD BY)}
SP33axa d1J.1 10} Jwi| uonydazap /Bw 6o
*OHN 10 2004 ‘0¥0Q S! ) § sso|piebads 9 Y500 Lood pojsi| §I 8UON d7101 9U3aY}a0J40IYyI L
paldinbaJ s| Juawjeal) ou alojalay ‘ar1Bbw o
‘pJepuejs jualujeal) J9)eMa)SeM-UoU ay) ares
MO]aq S| UOIJBIJUIIUOD |B}O) BY) JoAIMOY
‘Hu] a13sLIv)oRIBYD 3Y) Spaadaxa /Bw 20
sjuawwon By/6w ul /6w uy apon i 6y/6w sjuaN}isuon)
J9)emalsem | Jojemalsem | alseps VO AiojeinBay |uopenuasuo)
-uou 10} piepuelg| a|qeosyddy a|qealjddy
10} plepuels | juswneal]
juswijeal ] d¥an
a1
sishleuy DOA ‘9bpn|S Z-A T33ANI
L00Z/c' 'S0 Z-p e

| UOISiAS® 30-4S1



/20

72 of

anjeA pejewnsy =

‘(siseyjualed ul ywij uonosye) patosled 1oN = N

"plepue)s Juswijes.) Al 600 OHN piepuejs (o2L)n 1ay)d (|Adosdosioiolyo-g) sig
MMU 8L} Spaadxa Jiwi| uondajap By/Bw o/ 1 juswiesll DHN
"piepuejs juswieal) 9 €€0°0 OHN pJepue)s (0o21) N Jayia(jAyye0io|yo-z) sig
MMU 3Y) Spaaaxa Jiwi| uonoalap Bxy/bw o/ | juawiealdt JHN
"pJepue)s juswieal) Zl 9€0'0 OHN piepuejs (021)n aueyjaw(Axoya010|ys
MMU 3} Spaadxa Jii| uonoajep Bx/bui 021 juswijeal] OHN -2) sig
"plepuejs juawieal) 8z 1100 OHN piepuejs (o21) N ajeleyydihzuaqihing
MMU B} Spaadxa Jiwi| uoioalap By/bw g/ 1 jusuneal] JOHN
VN VN VN QUON (0£8) N loyooje |Azuag
VN VN VN BUON (08) N ploe dlozuag
"plepuejs juawyeal) 89 ) OHN piepuejs (021) N auayjuelony (3) ozuag
MMU 3} Spa39oxa Jiwl| uonoalap 66w /1 juswieal) DHN
‘plepuejs juswieal) 8l 65000 OHN piepuejs (o21)n ausjhiad (|'y’'b) ozuag
MMU B} Spaadxa Jiwif uoljoalap By/6w g1 juswieail OHN
"plepue)s Juswjeas) 89 L0 OHN piepuels (oL)n auayjuelonyj (q) ozuag
MMU By} Spaadxa jJiwi| uoljoajap 6y/6w o1 juawiealy DHAN
"PIEpUE)S JudBW)El) v'e 190°0 OHN piepueis (o2L) n aualAd (e) ozuag
MMU BY} Spaaoxa Jiwi| uonoajap Bx/6w gzt jusuneals] OHN
"plepuE)s Juswieas v'e 6500 OHN piepuels oLy n auddelyjue (e) ozuag
MMU 8Y} SpPaaoxa Jiwi| uonodaiap 6y/6w g/} jusuweall OHN
‘plepue)s juswies.) v'e 6500 OHN piepuejs (o) n auadelyjuy
MMU 3} SpPa3axa Jiwi| uonoalap By/Bw o) juswieal] JHN
‘plepuejs juswyes.y Ve 6500 OHN piepuejs (021)n aushyyydeusdy
MMU By} spaaoxa Jwi| uonaaiap By/Bw o1 juswyeal] DHN
‘plepue)s Juawjes.) v'e 6500 OHN piepuejg (o21) n auayjydeusdy
MMU 3L} SPaadxa Jill| uonoajap By/Bw o/ | juswieal] JHN
sjuawwo) By/bw ui /6w ui apod nwi By/Bbw sjuanjsuo)
19)JeMI)SEM | 19]EMBISEM | B)SBAM VIO Aiojeinbay uoljeljuasuo)
-uou Joj paepueig| 9jqgesiddy ajqeaiddy
Joj piepuels| juawjeat|
juawjeas) ¥an
P[]
'sishleue DOAS ‘9bpn|S z-A T33NI
L002/51./1G0 Z-Auel L UoISIAeX ‘60-4SL




73 2y 22

anjeA pajewsy =
(sisoyjuadted uj Jwi) uondLle(Q) Persled 1oN = N

"pJepuejs juawijeal) 9 9€0°0 OHN piepuejs (o21) N (auszuaqoio|yoIp
MMU Y} SPaadxa Jwi| uonoajap By/Bul /L uswieal] JHN -W) auazuagqoio|yolg-¢'l
Juan}isuod 9 880°0 OHN plepuels r oe (auazuaqoiojyoip
pajsi|-4 ue 10 HHN e S Juan}ipsuod juswieal] JHN -0) auazuaqoioyoag-z‘l
SIYy} 210j3J9Y| ‘plepuejs jusaunest
MMU 8y} SPaadXa uoljesuasuod By/6w og
VN VN VN SUON (021) N ueJnjozuaqig
"plepue)s juawjeal z8 G500 OHN piepuels (o2L) N ausdelyjue(y‘e)zuaqig
MMU 91} SPasoxa | uopda)asp By/Buw g/ uswieall JHN
‘plepue)s jusweas LS 00 OHN pJepuejs (o) N louaydouoyd-z
MMU a1} SPaadxa Jwi| uondalep By/Bw o/ juswiyeal] DN
VN VN VN SUON (o21) N JayisiAusyd-Auaydoiolyd-y
‘pJepuess juawieal) 96 G500 OHN piepue)s (oz1) N auajeyiydeuololyD-g
MMU B} SPaaoxa il uoljoaap ByBw 021 juswesl] DHN
‘plepuejs juswijeal vl 8100 OHN piepuejs (o2 n (105910-W-010]Yd
MMU BU} SP93X8 JiWwi| Uoijoalap Bx/Bw 0} v juswieadl OHN -d) jousydiAyieN-£-0J01YD-1
‘plepue}s juawiealn 9l 90 OHN piepuejs (ozv)n (auijiueoiolyo
MMU 8Y) Spaaoxa Jiul uonoalap By/Bw 011 juswgealdy OHN -d) auljueololyd-
‘piepue)s jusweal) Ve 65S0'0 OHN piepuels (021N auasAiy9
MMU B} Spaa0Xxa Jii| uopoalep ByBw 021 awiesl] DHN
VN VN VN AUON (oL) N (alozeqe) Jo) 8|0z0qJe]
"plepue)s juswjealy Gl G500 OHN psepuejs (oz1)n JayiajAuayd-jAuaydowo.g-y
MMU B} Spasaxa JiL| uopoajep By/Bul g/ usuneal] DHN
"OHN € S! Juan)Isuod siy} ;¥4 82'0 OHN plepuejs 000.-00G1 ajefeyyyd
al0jasay| "piepuels juawieas) Mmu ayy juswjeall JHN (1AxayjAy3a-g) sig
Spaaoxa uonesjuasuos 66w 0002-0051
sjuaWWoY By/Bw ui |/Bw ui apo9n i By/bw sjuUaNJPSU0)
J9JEMI)SEM | J3JEMI)SeM | 3JSEA VH O Aioje|nBay uoijelyuasuo)
-uou 10j piepuejs| ojqesijddy a|qeoddy
10} piepuelg| juswieal}
Juswiealy ¥al
a1
‘sisAleue DOAS ‘@bpn|S Z-A 133N
L002/S! 150 Z-puey | UoISIAG> '50-4S L




75 2172

anjeA pejewnsy = 1

‘(sisayjualed ul ywi| UoldLYRQ) PSIdBIE( 10N =

"“OHN ovl ze0 OHN ‘0g0a piepuejs (021)n auanjojouIQ-v'Z
e J0 Jusmljsuod oljsaioeleyd e aq Aew siy) juauneal)
‘alojeiay L )i OiSLIBIORIBYD DU} SPISOXD OHN ‘(0g0q)
yoiym /6w g'g s anjea seyoes) |eanalosy) J/Bw gL 0
ay; ‘By/Bw gz Buisn “piepuess Juswieal)
MMU 8U) Spaadxa Jiwi| uonosysp Bxy/Bw 021
‘plepue)s juawieayy 091 zLo OHN piepuejs (08) n lousydoiuig-v'Z
MMU B} Spaaoxa Jiwi| uonoaiep by/bw 0/8 uswiess] DHN
VN VN VYN SUON (0£8) n jouaydihyjow-z-ouig-9‘y
"PJEPUE)S judWiEs) 8z 1100 OHN piepueis o1y n ajejeyjydifyoo-u-1g
MMU 8U] Spasoxa pwij uonoslap Bx/Bw o021 juswieal] JHN
"pJepuejs juawiesal) 8z 1S0°0 OHN pJepuejs (o2L) n ajeleyydifing-u-1g
MMU BU) Spaadxa Jiwi| uonoalap By/Bw 071 juswieal] DHN
"plepuejs juawiesl) Y4 Ly0°0 OHN pjepuejs (o21)n ajeleludihyiawiq
MMU 3] SPaadxa Jiwi| uonoaap By/bw g/ Juawieald] DHN
"PIEPUE)S JuBLlRa) i 9€0'0 OHN piepuejs (oZt)n lousydiAylewia-v'z
MMU 8} Spaaoxa Jwlj uonaalap By/bw 021 juswieal] DHN
"plepueis juswiesiy 8¢ Z0 OHN piepue)s (021) n ajeeyudiyiaia
MMU 8L} Spa9aoxa Jiwij uonoajap by/Bw o2t juswieali]l DHN
"PiepUE)S JuBWIEal) vl vv0°0 OHN piepuejs (o21) n louaydoJoyolg-v'e
MMU 81} Spaadxa Jiwi| uonoajap by/Bw /1 juswieas] DHN
"PIEPUE)S JUBIED) Z8 G500 OHN piepuejs (o1) n (susdeiyiue (y'e) zuaqiq)
MMU B} Spaaoxa Jiwj uonoayap By/Bw 071 Juawyeal] DHN auIpIzuaqolo|yoIa-g's
‘pJepue)s juswiesyy 9 600 OHN '220Q piepue)s (o21)n (auszuaqouojyolp
MMU 3} SPaadxa Jiwi| uooaiap By/Bw g/ | jusweas -d) suazuaqolio|yaig-+'4
OHN ‘(£20Q) S'L
sjuaWwon By/6w u| 1/Bw uy apo) Jwy) B/6w sjuanjisuo)
lajemalsem | Jajemalsem | ajsep vH O Aioje|nBay uoljesjuasuo)
-uou Joj piepuejs| ajqesnddy ajqeoiddy
Joj plepuelg| juawjeau|
juawieal Jal
p-[al|
'sishleue DOAS ‘96pnIS 2-A 133NI
1002/S!/S0 Z-pue) | uoisine> ‘50-4S 1




75 o /TR

anjeA pajlewns3 =

‘(sisayjuaied ul jui| uondale() pajRsied 10N = N

‘pJepuels juawiesyy 9G ) OHN ‘€20a piepuejs (oz1) n (10s810-0) jousydiAuiaiN-g
MMU 3} Spasaxa Jwi| uonoajap by/Bw o/ | uswieal) OHN
Jo 73/6w 0oz
VN VN VN SUON LS ausjeyydeujAyloN-g
VYN VN VN auoN (oL) N auoJoydos|
"PiBPUE)S JUBWIE) v'e GS00°0 OHN pJepue)s (021) n auaJAd (po-¢'z’L) ouapul
MMU 8y} SPaadxa Jiwi| uondalap By/6w o4 swieall JHN ,
"OHN 0¢ GS00 OHN ‘ve0a piepuels (o21)n auel}s0.10|ydoexsH
B O JUaMIjSU0D JiSs)oRIBYD B G ArW SIU) uswWieall JHN
‘alojalay L Wl OySLSIORIEYD B} SPOIIXD (¥eoq) /6w 0'e
yoiym /6w G'g si anjea sjeyoes) |eana.toay)
ay) ‘By/bw gz Buisn “piepue)s Jusweal)
MMU BU) Spaaoxa Jiwi uonoalep By/6w g/ |
‘pJepue)s juawyeal; 2 1G0°0 JHN piepuels (o21) N auaipejuadojoAsoiojyoexsH
MMU By} Spaadxa Wi uonoalep By/Bw o) usweal] JHN
‘plepuels juswieal) 9 G600 OHN ‘€g0a piepueis (o24)n ausIpeINg-¢* | -0I0|YIEXSH)
MMU 9y} Spaadxa Jiwi uonjaalap By/6w o1 juswieal aualpejnqgolojyoexsy
OHN(€€0a) S0
‘piepueis juswijeal) ol SG00 OHN ‘¢eoq piepuels (oZL) N auszusaqoJojyoexaH
MMU B} Spaadxa Jiwl uonoalap By/Bw o/ uawieal] JHN
(ze0d) €10
‘plepueis juawiess) Ve 6500 OHN piepueis (o21) n aualon|4
MMU 3y} Spaadxa i uopoalep By/Bw 01 uawyeal] DHN
‘pPlepueis juswijesy ve 8900 OHN piepuels (oZL) n susipjuelonid4
MMU 8Y] Spaadxa Jiwi| uonoalap by/bBw 071 juswiealj JHN
‘pJepue)s jusuieas) 8¢ SG'0 OHN piepuels (o21)n auan|ojoIuig-9'z
MMU 3] SpaadXxa Jiwl| uondayap Bxy/Bw 071 juswieas] JHN
SJUBWIWOY) By/bw ul |/Bw ul apo) nwig by/bw sjuanyisuod)
19)Jemalsem | Jajemalsem | ajsep YHON Aiojeinbay |uonenuasuo)
-uou 10j piepuejg| 3jqesyddy ajgeoddy
10} pJepuels | juswjeal)
juswieas) ¥al
Hd1

100¢2/G G0

¢-Nuey

‘sishjeue DOAS ‘9bpn|S g-A 133N!

I uoisine ‘50-4SL




Ve A )72

onjeA pajewns3 =

‘(s1sayjuased ul Jwij uoioa)eQ) Pajosle( 10N = N

"PJepue)s Juawiesl) el 260 OHN pJepuejs (oL)n (suiwesouyujAuaydiq)
MMU BU} SPaadxa Jiwi| uonodaap By/Bw /1 wawieal) JHN aunweAuaydiposoljiu-N
"PJepue)s Juswieay vl v0 OHN piepuejs (oZ1) n (surwesoniuiAdosd-u-1Q)
MMU 8] Spaadxa Jiwi uoioalap Bx/Bw o/ jusuneal| JHN aulwejido.id-u-p-0soiiu-N
€¢ 70 OHN pJepuels VN auwejAyawip-0soniu-N
jusueal] OHN
"PIEpUE)S JusLeal 62 %)) OHN pJepueig (028) n (louaydoupu
MMU aLj) Spaaoxa Jiw| uonoalap by/bw g8 wauwneal] JHN -d) jouaydoniN-t
‘plepuejs juswieal) el 8200 OHN piepuejs (ozt)n (lousydonu
MMU 8L} Spaadxa Jwi| uonoalap By/Bw g1 uswieal) DHN -0) jouaydoniN-g
"plepuejs Juswieay) vl 890°0 OHN Jo 9g0a piepuejg (o21)n 8uaZUSQOHIN
MMU B} Spaaodxa jiwl| uonoalap By/Buw 021 juswiealj DHN
10 (9c00@) 0°¢
"plepuels juswieal) 8z 8200 OHN piepuejs (028) n (surueonu-d) suliueoIN-v
MMU 8] Spadoxa Jiwf uoloalep By/6w g8 waweal] JHN
VN VN VN SUON (028) n (suniueoniu
-LU) suljiueoN-€
"PIEpuE)s juawieal vl 120 OHN piepuelg (028) n (sunueouyu-o) sauliUBOLIN-Z
MMU 8Y) Spaadxa Jiwlj uoloslap By/6w 08 juswiealy OHN
‘plepue)s juawieas 96 6500 OHN piepuels (o1)n ausleyydeN
MMU 8} Spasoxa Jwij uonoajap Bxbw o/ 1 juswiealy OHN
"plepuejs Juswiealy 96 LL0 OHN ‘520d piepuejs (ozL)n (l0sa10-d) jousudiAyian-t
MMU B8y} Spaadxa jiwi| uonaalep By/Bw gz 1 juswieasy OHN
o /6w 00z
sjuswIWon By/Bw u) |/Bw uy apon pwn 6y/6w sjuan}suon
lajemalsem | 1ajemalsem | aJsepm VO AojenBay uofpjesjuasuod)
-uou Joj piepueyg| ajqesnddy a|qeoljddy
Joj piepuelg| juauneas)
juswjeas] a1
A1
'siskjeue DOAS ‘96pnis z-A 133NI
L00Z/S! 'S0 Z-N Muep | uoisiney ‘50-4S1




77;7/71

anjeA pajewnsy =

(sisayjualred ul ywil uoioeleq) Pejdaled 10N = N

‘piepue)s jusuijeal) vL GEO'0 OHN ‘zv0d pJepue)s (o21) n louaydolojyol L -9*y*Z
MMU By} SPasoxa Jwij uoljoalap Bx/Bw o/ L juswieal |
OHN ‘(zv00) 2
‘piepue)s Jusuiealy V. 81’0 OHN “L¥0a piepuelg (028) N lousydoioyolf-G'y'g
MMU 8Y) spaadxa Jwi uoyoalap By/6w o8 jusweal |
OHN ‘(1¥0Q) v
‘PJepue)s jusunealy 61 G500 OHN piepuelg (0Z1) n CIVEFATE (O [Vie D] R Al
MMU 8y} Spaadxa Jiwi| uonoalap By/Bw o/t uswieall JHN
VN VN VN SUON VYN ajeydsoydifinqu
“OHN gl ¥10°0 OHN 1o 8€0a plepue)s (021)n auIpuAd
£ 10 Juanyisuod oNjsualorIRYD B 9q AW SIY} juswneal] JHN
‘8J0joiay ] HWI| O)SIIB)ORIRYD SU} SPO9OXa 10 (8€0Q) 0'S
yaiym /6w G'g si anjea ajeyoes| [eoNaI08Y)
ay) ‘By/bw g2 Buisn “plepuels jusuwieal
MMU BY) Spaadxa i uondalap 6y/6w o)
‘piepuess juswnealn 28 1900 OHN plepuelg (021)n auaJAd
MMU BY} SPa3dxa Jiwil| uoljoalap By/Bw o1 wawyeal] dHN
‘plepueys juawesly 29 6€0°0 OHN piepuels (o21) N Jousyd
MMU 3U} SPaaaxa Jwi| uonoajap By/Bw oL juswiieat] JHN
‘piepugejs jusunesl 9'G 6500 OHN piepuels (o21) N aualyjueusyd
MMU BY} SPaa0Xxa Jwi| uonosjap By/6w o | uswieal] JHN
"OHN e Jo jusnmiisuod vl 6800 OHN ‘2€04 piepuels (028) N lousydouojyoejuad
J1)s1IajoBIBYD B 8q ABW SIY) ‘©J0jaIdy ) Juawyeal |
Jiwi| 2)S1I9j0RIBYD BY) SPBBIXS YoIUM OHN ‘(2£0Q)
/6w G°gy I anjeA ajeyoes)| |eanaloay} /6w 001
ay) ‘By/bw g8 Buisn “piepue)s Juswealy
AMMU 3] Spaaaxa jiwilj uonodajap By/6w /8
sjuUBWIWOY By/6w uy |/Bw ul apo) i 6y/Bbw sjuaN}ISuUoH
lajemalsem | Jajemalsem | 3)SeM VO Aiojeinbay |uopenuasuo’n
-uou Joj piepuelg| ajqeoyddy a|qeoiddy
ioj piepuejs | juawjeal]
jusunealj A_a7
Hd1
'sisAleue DOAS ‘ebpniS g-A T33NI
Loog/e! ‘G0 ¢-pNuel | uoIsiAa** ‘30-4S1




78 o IR

"0} jo0 10104 UOHNIIA = d

"Jwl| uonvslap palinbal JoBUOD > JNG JIWI| UOII08)8p JUSWNASUI 0) < S| aNnjeA pauoday = g

onjeA pajewnsy =

(sisayjuaied ul Jwi| uonos}aQ) pajesle 1oN = N

VN VN ¥N vN aiv. Jeqod
"OHN B S! Juan}i}suod siy) ‘a10j819y |, d101 LT OHN ‘2004 splepuejg d101 /6w wnjwoayd
‘plepue)ls Juawijeal) MMU 9Y) SPIIIXI /6w 090 juswieal]l (920 0891
} JaAaMOY ‘Jwil| oisuajIRIRYD DY) MOJaq SI OHN ‘(200a@) §
ajsem siy) uoljesjuasuod /6w g97°g Buisn
VN VN VN YN a 0098¢ wniofe)
‘Jlwij pJepuejs juawjeal) d1o1 69°0 OHN ‘900a (2HN ‘(900a) 0°'L| 4121 “7/Bw wniwpe)
MMU 3y} pue jiwi| o1sIdjoRIBYD 8Y) /6w L0 Al €62
yjogq Spaadxad uoljesjuastuod 41o1 J/bw z'y
VN VN VN VN rel uoJog
T/Bw- 17| s d101L 280 OHN plepuelg 22 wniAseg
an|eA a)eyora) |edialoay] ay) _my_\mc.._ T A4 mc_mD |_\m_.c ¢l juswieal] DHN
d701 z OHN ‘s00d plepuels d101 wnegq
16w 1z Jusuneal] DHN| /Pw gL'l
‘(500Q) 16w 00} 181
d101 vl OHN ‘+000Q piepuejs 4101 oluasly
/6w 0'g juswieal | ‘(98€0°0) N
JHN (#00Q) 0'S a58l
" 7)/Bw ¢} sl anjea d1o1 6l OHN piepuejg g9 6°G2 Auowuy
ajeyoea) [eanatoay) ay) ‘By/bw g'gz Buisn | YBwGL'L juawjeas) JHN
VN VN VN VN 0.5/ winuiwnjy
SjuUaWIWIO) By/6w ui 7/Bw ui apo) Hwi By/Bw sjuanjisuon
19]EMI)SEM | 19)EMIJSEM | IJSEAA YVHOH Eoum_:mwm uojnjeJjusoduod
-uou Joj piepuelg| 3ajqesyddy a|qeoiddy
l1oj piepuels | juswjeal]
Jusuieal| a1
a1

100¢/¢' ‘G0

[A/ARU AR

sisAjeuy oluebiou| ‘e@bpnis z-A T33NI

| uoisiaer' ‘50-4S 1




77 [

"0} J0 J0joe UonN|g = d

“JIWI| UONOd}BP palinbal 10 U0 > JNQ JWI| UONDS)8P JUBWNISU O} < S| dNjeA papodey = g
anjeA pajewsg =

‘(s1seyjualed uj ywi| uoios}d(Q) PeIdRIdd 1oN = N

VN VN VN VN VN ull
‘jwij plepuejs juswljead) d101 7l OHN plepuelg (12 n winljey L
MMU BU} MoJaq S yoiym /B |°Q SI anjea 6w zo juswieal| JOHN
aleyoes| |eonjalosy) ay; ‘Bybw |z Buisn
VN VN VN YN f 0EE€C wnipog
d101L N At OHN ‘1 10a piepuelg d101 "1/bw Jan|IS
/6w 10 jusweall 12200 GlLe
OHN '(110Q) S
VN VN VN YN roLsy uooljig
d101 280 0100 (or0Q) 1 d101 wniusjeg
T/Bw £'g “1/Bw (L+0°0)
n g8/,
VN VN VN VN " 0¢GS wnissejod
"OHN B SISyl -jwi| piepuels juauwipeal) d70.1 86°¢ OHN piepuels r S26 19%2IN
MMU 3Y) anoqe s| ysiym 1Bbw z'gp st anjea| Bw L) juswiyealdy JHN
ajeyoea| jeaijasoay) ay) ‘6y/bw gze Buisn
d101 SL'0 OHN ‘6004 piepueis d101 Anosay
/6w 6Z00 Jusuneal /6w 810000
OHN ‘(600Q) 20 219
YN VN VN VN aooLie asauebuepy
VN VN VN VN d 0£0. winisaubep
d101 690 OHN ‘800d piepuejlg d101 “/bw pea’
/BwGL0 juawjeal] (2500 0SS
OHN ‘(800Q) 0°S
VN YN VN ¥N 00¥22 uoJj
VN VN VYN VN 926 Jaddop
sjusawwon By/6w uy /6w ui apo) Hwy By/6w sjuan}isuon
Jojema)sem | Jajemalsem | ajsep YO Aiojeinbay | uonenuasuo)
-uou 10j paepuelg| ajqeonddy ajqeonddy
104 paepue}s | juswgiead]
jusunes.ty dan
a1

L00zg/c' 'G0

AU LA

sisAjeuy oluebiou| ‘abpniS z-A 133ANI

| UOISIA®Y* ‘30-4S 1




YO 177

‘0l JoJoyoe4 uohlnig =d
"HWIj uonoalap palinbal J9euUod > JNQ JiLWI| UOIJ08)8p JUSWINIISUI O} < S| anjeA papoday = g

anjeA pajewnsy =

‘(sisayjualed ul ywi| uonoaleQ) peydsled 0N = N

VN VN VN YN f0LEY ouiZ
YN YN VN VN (920) N winipeueA
sjuawIwo) By/6w uj /6w u apo) Jwi By/6w sjuan}isuod
19]eMma)sem | Jajemalsem | a1sep VO AiojeinBay |uonesyuasuo)
-uou Joj piepuelg| ajqesnddy a|qeolddy
10} piepuelg | juswiealy
jusuneat ) aat
A4
sisAjeuy oluebiou| *abpn|s Z-A 1IN
L00e/e! 'S0 Z-pNuey

| uoisine™ ‘50-4SL



7L

"10]JBMB)SEM-UOU B nm_mv_w.coo st abpnis sIy] "%l < SI Yoym ‘o, 0z = By/6w 000002 = DOL
‘pawiopuad jou sisAleuy = N

T33N] ul psuijep JON = g

‘(s1seyjuased ul Jiwi| uonosleq) perosla 10N = N

8o

€0°'L-10} Aysuag

VN VN auoN GgZL<loz> 619/ Hd

‘SS1 VN VN VN %> VYN spilos papuadsng [ejo |
%l > pue 301 %l > Se pauljap S| 19JeMa)Sep
VN VN VN VN ovel SaplieH [ejol
‘SS1 VN VN YN %l > 000'002 uoque oluebliQ [ejo L
%1 > pue Q01 %| > Se pauljap S| J3jeMa]SE

YN VN VN BUON 98} 9jejing

YN VN YN BUON |14 ajeydsoyd

YN VN VN SUON (#) N S)iIN

YN VN VN 9UON (Z2)n 2jed)iN

VN VN VN SUON () n apuonid

VN VN YN BauUON 9€l apLIolyo

VN YN VN BUON 44 8piwioig

sjusawwon 6y/6w uj /6w ui apo) jpwi By /6w sjuaINIISuU0)
Ja)ema)sem | Jajemalsem | a)sepA YO AiojeinBoy |{uonenuasuon
-uou Joj piepuejs| ajqesnddy a|qealddy
1o} piepue)g | juawiesas)
Juawjeal) ¥al
H01

sisA|euy snosaue|9osiiy ‘@bpnis Z-A 133N

Loozg/e! 'Go ¢-fNuej L uoisine™* '50-4S1



37 o 72

0l joJoye4 uonnig =d

‘(sisayjuased ul ywij uondaleA) PaldBle( 10N = N

'$g0d ol L0 9UON vHOd ao09c uoneusduoy [ejo]
Jo sasodind Joy [esodsip 0} Joud pajelsuloul 10} piepue)s
8Q }SNW 9)SBM SIU) ‘810jaiay] '[9A) juswieal|
plepue)s juawieal) DHN 8y 0} 109fqns aq Aew OHN ‘'VOS1
J pue YOS Japun pajenbal st aysem siy ] oy By/Bw 0g
VN VN VN VN a09¢ 09¢}-10]001y
YN VN VN VN (en ¥GZ1-10[001y
VN YN VN VN (N 811 -l0[00ly
VN VN VN VN (e n Zcl-10[00ly
VN VN VYN VN (€N Zegl-ojooly
VN VN VN VN (92) n | Zcl-loj00ly
VN VN SUON (e n gL0}-lojo01y
sjua WO By/bw ul /6w u) 9po9 3JSep ywi 6y/6w sjuanjjsuon
Jajemalsem | 1ajemalsem | YHON/VIOSL Aiojeinbay |uonenuasuon
-uou loj piepueis| ajqeslddy a|qeaddy
10} piepuelg | juaueasy
juauigeds] 4ai
2071
sishleuy g0d ‘@bpnis g-A 133NI
L00¢/c' IS0 rATARULZ | UoisiAe ' ‘50-4S1




